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Period for Reply 



A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
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Status 

1 )E3 Responsive to communication(s) filed on 22 December 2006 . 
2a)D This action is FINAL. 2b)[X] This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 
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4) ^ Claim(s) 1-27 is/are pending in the application. 
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DETAILED ACTION 

1 . This Office Action follows a response filed on December 22, 2006. Claims 1 and 
6 have been amended; no claims have been added or cancelled. 

2. In view of the Declaration, the rejection of claims 1-6 and 13-27 under 35 U.S.C. 
102(a) as being anticipated by Yamago et al. has been withdrawn. 

3. Applicant's arguments, see Remarks (pages 7-9), filed December 22, 2006, with 
respect to claims 1-6 and 13-27 have been fully considered and are persuasive. The 
rejection of claims 1-6 and 13-27 under 35 U.S.C. 103(a) as being unpatentable over 
Yamago et al. in view of Leonard et al. has been withdrawn. 

4. Claims 1-6 and 13-27 are active. 



Claim Rejections - 35 USC § 103 

5. The text of this section of Title 35 U.S.C. not included in this action can be found 
in a prior Office Action. 

6. Claims 1-6 and 13-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamago et al. ("Organotellurium Compound as Novel Initiators for 
Controlled/Living radical Polymerizations. Synthesis of Functionalized Polystyrenes and 
End-Group Modifications", Journal of the American Chemical Society, 124 (12), 2874- 
2875, 2002.02.27) in view of Goto et al. ("Mechanism-Based Invention of High-Speed 
Living Radical Polymerization Using Organotellurium Compounds and Azo-lnitiators", 
Journal of the American Chemical Society, 2003, 125, 8720-8721). 
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With regard to the limitation of claims 1-6 and 13-27, Yamago discloses the 
advantages of organotellurium compound compounds over nitroxides, e.g., more facile 
synthesis of tailor-made initiators and easy of polymer-end group modifications, would 
be highly useful in the synthesis and synthetic transformations of these compounds. 

Yamago discloses several new organotellurium-based initiators for cotrolled/ 
living radical polymerization of styrene derivatives that allows accurate weight 
controlwith defined end-groups, which can be transformed into a variety of end-group 
modified polystyrenes (page 2874, 1 st column, 2 nd paragraph). 

Yamago discloses bulk polymerization of styrene (X=H) with the polymeric-end 
mimetic initiator 1a (R=Me) initiated the polymerization efficiently, and afforded 
polystyrene with the predicted molecular weight and low polydispersity (M n = 9200, PD 
= 1.17) in 96% yield (Table 1, entry 1). 
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Scheme 1 
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8 Bulk polymerisation was carried out wto* 100 equiv of styrene ttl 105 
e C for 56- I 6 h under 2 nitrogen atmosphere. * Molecular weight <W a ) and 
polydiipcrsiiy (TO) were calibrated by site exclusion dtromatograptry using 
polystyrene standards for jaunoles after single precipitation from McOH, 
e Botul dissociation energy of the initiator obtained by 83LYP OFT 
calculations with (tie LANL2DZ basis set for tellurium atom and the 
6-3 IG(d) basis set for (he rest. 4 The reaction was carried with 500 cquiv 
of styrenc. * The reaction was carried oat with 1000 cqtiiv of siyrene, 'The 
reaction was carried out at 100 *C for 1 7 h. * The reaction was corned out 
oc iOO °C for 36 h. 



It is the Examiner position, that organotellurium compounds of the above 
formulas 1a, 1b, 2 are substantially identical to the claimed formula (1). 

The initiators 1a and 3 promoted polymerization under much milder conditions. 
Molecular weight increased linearly with increase of styrene, and the products were 
obtained with low polydispersity (entries 7 and 8). 
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- AIBN <0.l equiv). Bu>SnD (3 equiv), QHjCF*. 80 «C. 4 h, * AIBN 
(0. t equiv). ethyl tributyistRimylmcthyliic^tate (4 equiv), C&HjCF), 80 °C t 
6 h. ' BuLi (1.3 equiv), THF, -72 *C, 3 roin. **COj (excess). ' Aqueous 
HCI (excess}./ 2.4<6-a 3 C 6 HiCOC! (2 equiv), Ei 3 N (2 equiv), THP, room 
temperacurt. 1.3 h. then i.-pyrenebutatiol (4 equiv). DMAP (4 equiv), 
CH^Clj, room tempcrmure. 3 K 



The "living" nature of the current polymerization was ascertained by several 



control experiments. First, the molecular weight (M n ) increased linearly with an increase 



in the amount of styrene used. Second, the molecular weight also increased linearly 



with an increase of the conversion of styrene. Third, a block copolymer was formed by 



the treatment of starting polystyrene block prepared from 1a and 100 equiv of styrene 



with 4-methoxy styrene (100 equiv). Finally, the high level of fidelity of the end-group 



was confirmed by labeling experiments. Thus, treatment of polymer block 6 prepared 



from 1a and 100 equiv of styrene with tributyltin deuteride afforded 8 quantitatively 



through the radical intermediate 7 (page 2875, 1 column, 1 paragraph). 



Yamago does not disclose the use of compound represented by the formula (2). 



With regard to the limitation of claims 1-5, Goto discloses organotellurium- 



mediated living radical polymerization (TERP) of styrene, acrylate, and methylacrylate 



derivatives in the presence of 2,2'-azobisisobutyronitrile (AIBN) or 2,2'-azobis(2,4,4- 



trimethylpentane) as a radical source. Such polymerization process can be completed 
within 2-11 h and 40-60°C and gives the desired polymers with the expected molecular 
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weight and narrow molecular weight distribution (page 8720, left column, 2 
paragraph). The results are in the table 1 (page 8721): 



Table ». Polymerization w»Ui 4 in ihe Presence of AlBN 
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•Si: Myrerw, BA; n^>utyl acrylaie, MMA: methyl meihacTytate* 
NJPAM: AMsopropyl aerylamide. ANt acrytoniirile. KEMA: 2-hydio*y- 
ethyl melliacrylaie. * A: A mixture of 4 (I «<juiv), AlBN (I equiv) and 
mofvorncr ( 1 CO equiv) was heated. B: A mixture of A (I eqiriv) and monomer 
{iCft etjuiv) wa* heated- 1 f Number-average molerula* weight (M m ) na*d 
polydispersity intfe* (PD1) were obtained by sue exclusion chfomaiogniphy 
calibrated by poIySi standards for entries 1—4 and II and polyMMA 
standards far tshers. 'Two equivalents of 4 w wed, * V-70 was used 
instead of AlBN. / Dimethyl diiellurkte (I equiv} was added- ' Reaction was 
carried oat in DMF, 



Goto discloses the usage of dimetyl ditelluride compound represented by 
formula (2) during the polymerization of poly(methyl methacrylate) with low 
polydispersity (entry 8 in table 1). 

Both references are analogous art because they are from the same field of 
endeavor concerning using tellurium derivatives for polymerization process of vinyl 
monomers. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to incorporate tellurium compounds, such as dimethyl 
ditelluride, etc. as taught by Goto in Yamago's polymerization process of vinyl 
monomers because poly(methyl methacrylate) with low polydispersity was obtained by 
the addition of dimethyl ditelluride (Goto's reference, page 8721, 2 nd paragraph), and 
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thus to arrive at the subject matter of instant claim 1 and dependable claims 2-6 and 13- 



Any inquiry.concerning this communication or earlier communications from the 
examiner should be directed to Michael Bernshteyn whose telephone number is 571- 
272-241 1. The examiner can normally be reached on M-F 8-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wu can be reached on 571-272-1 114. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



27. 



Conclusion 



Michael Bernshteyn 
Patent Examiner 
Art Unit 1713 
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